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abs Htm. 7K'J75Klit8^#'Jixx;M§JB!. 

100 «lc»U [B]7K'>l7;^U>3j-*vKyu=i 
10~90%$^WTi)ftfi^t*: 2-25 SP, 

(*$)7*'J;U7SK£*a£{*£ 1-25 ffliIE£L 

Claims 
[f8#«i] 

[A]»pTfflttfflK$ 100 fi>»« [B]7K'J7;Mr 

fr€>E§$S£*u fro io~90 ait%<D;PJx— t- 
;U»»t*1'*TB(8He)* t J**»* v 6atf 
*tfc'>fc<£* i Wt 2-25 aflSfl. 

(b) 7K'jx-T-;U75K 

(c) tK'Jx— f;nxf;i/ 

(d) #'jx— r;U75t>V5K 

(e) 7K'JX-x;U«t7U$> 

[C]TE«jS*fi35««tt(=iB5>JL-C&*a*V 
iSl^HM 1,000-50,000 (D(y^)7^'J;U7SK^ 

*a^f*fc«ti;/*yrii(/^)7^ i j;uKx7.T 
;u£#a£f*£ i~25 fi*aj*3&Lr<c4»Rr 

-£-CH 2 — CH^ — 



[A ] thermoplastic resin , especially vis-a-vis polyolefin 
resin , ABS resin , polyamide resin , polyester resin , 
polycarbonate resin or polystyrene resin 100 parts , 
copolymer 2-25 part , [C ](meth ) acrylic acid ester 
copolymer or (meth ) acrylamide copolymer which contains 
[B ] polyalkylene oxide glycol 10-90% wascombined 1 - 25 
part . 

[Effect(s)] 

By this invention , antistatic effect and retention and resin 
molding which is superiorin impact resistance are acquired. 



[Claim(s)] 
[Claim 1] 

Description below where 1 00 parts by weight , [B ] 
polyalkylene oxide glycol or both ends in the amino group are 
induced [A ] thermoplastic resin from polyalkylene oxide 
glycol which modified is done,at same time possess polyether 
portion of 10 - 90 weight % (a ) - (e ) at least 1 kind which is 
chosen from group which consists of 2 - 25 parts by weight , 

(a ) polyetherester amide 

(b ) polyether amide 

(c ) polyetherester 

(d ) polyether amide imide 
(e ) polyether urethane 

[C ] below-mentioned structural unit arranging into linear 
state ,1-25 parts by weight containing (meth ) acrylamide 
copolymer and/or (meth ) acrylic acid ester copolymer of 
weight average molecular weight 1,000-50,000 
whichbecomes, thermoplastic resin composition . which 
becomes 

General Formula : 
[Chemical Formula 1] 



I 



1 



tlfttfy^U^-f^fcJSJIltt 65-99 ^U%, -(ft 
it: 

[ft 2] 



polyolefin structural unit 65-99mole % , General Formula : 
which is displayed with (In Formula, as for R<sup>l</sup> 
hydrogen atom or methyl group ) 

[Chemical Formula 2] 
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COOR 



*)7*'JU-M*fiJ|itt 0-15 JSLlf-m 



(meth ) acrylate structural unit O~15mole % , and General 
Formula : which are displayed with (In Formula, as for 
R<sup>2</sup> as for hydrogen atom or methyl group , 
R<sup>3</sup> alkyl group of carbon number 1-18 is 
shown. ) 

Formula 3] 



lit 3] [Chemical 

R 
I 



R 4 



CH 2 -C-3 R 6 

CO-Y - R 5 - N + - R 7 



(3*. Yli»*DR^*fcl*NH, R 4 I*7X^H^ 
*fcl*J**JU»» R'liStilft 2-8 (DTfr^lsy 
R 6 t$&Xf R 7 lif-*l-P*lK*» 1-4 0)7)1 

*;uS, r"(*K*» i~i2 ©7;i*;H. 

ft 6-12 <D7'J-,/U7^4rJU»*fcl*ft*« 

6-12 ©ms7;Wr;ua, X i*/\py>is^-, 

CH3OSO3 XI* C 2 H 5 OS0 3 S*f)T?a*5*tl4 
(>4f)7^'J;U»xXx;U«it*i4*fcl*(^) 
7^'J;i/75K«Jt*(Sk 1-35 ^;u% 0 



[H**2] 

§*3}tJg 1 KfcLvC, [B]jjt#-t»&*±IB(aMe)l= 
7;U*U>**»>K<D***A< 10-90 M 
*%"C*47;u*l/>***>K-ibr/\atK';> 



Specification 
[0001] 

[Aft±0)f4ffl^m 

*&Hi*»i?sttttiii!§jiEitoi=Hu bl< 
mtitz®WitfLmsi,zm&tzit><D®Bimi&®wi 



(meth ) acrylic acid ester structural unit or (meth ) acrylamide 
structural unit l~35mole % . which is displayed with (In 
Formula, as for Y as for oxygen atom or NH, R<sup>4</sup> 
as for hydrogen atom or methyl group , R<sup>5</sup> as for 
alkylene group , R<sup>6</sup> and R<sup>7</sup> of 
carbon number 2-8 as for alkyl group , R<sup>8</sup> of 
respective carbon number l~4 as for arylalkyl basis of alkyl 
group , carbon number 6— 12 of carbon number 1 — 12 or 
alicyclic alkyl group , X of carbon number 6-12 halogen 
atom , CH<sub>3</sub>OS 0<sub>3</sub> or 
C<sub>2</sub>H<sub>5</sub>OS 0<sub>3</sub> is 
shown. ) 

[Claim 2] 

In Claim 1 , thermoplastic resin composition . where 
description above which is a [B ] component (a ) - it replaces 
to (e ), uses alkylene oxide -epihalohydrin copolymer (f ) 
where content of alkylene oxide is 10-90 weight % and 
makes feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards thermoplastic resin composition , 
details regard thermoplastic resin composition in order 
toobtain antistatic property and retention and resin molding 
where impact resistance issuperior. 
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[0003] 

■tCTfifi*, *«I»jUM*TB(-0, (O)© *5 

(-Oflf«i»±»l*i«»aa)aiii=a*Lfca>^ 
•mm-*. 

(□)rt«a*na!»*i»ji:ffl*««B+ic«ya 

fro 

[0004] 
[0005] 

WIB(a)©*aT?tt. AttSinSffiBlftitftM: 
ii^f^k 7JU*jh?x*/— ;i>75h\ 7;u 

c;K&©rtl»»i]nl!*«l*jt»£ffli*fcii£ 
l»±*|35««*^"J-K-r*fc«>, ?$Slft±ttA< 

tt«wft«iiBi«ir*tt^fijft*«**. 

[0006] 

mzMmttwe* nfswfc&gSKU:© 
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[0002] 
[Prior Art] 

polyolefin resin , AI3S resin , vinyl chloride resin or other 
thermoplastic resin is widely used from until recently in 
packaging material and the automotive part or other material 
as film , bag etc, there was a serious deficiency that, but these 
thermoplastic resin electrical resistance are large generally, 
static charge do easily in friction,absorb dust etc. 

[0003] 

Then recently, description below (J2 ), like (jp2 ) using 
antistatic agent .grant of antistatic property is tried in molded 
article which consists of thermoplastic resin . 

(J2 ) antistatic agent application after doing, is dried in 
surface of the molded article . 

(jp2 ) internally added type antistatic agent is kneaded in 
resin . 

[0004] 

With method of aforementioned (J2 ), boundary surfactant 
solution is used as antistatic agent . 

But, this kind of antistatic agent because it is removed easily 
by washing, is a deficiency that permanent antistatic property 
is granted is not possible . 

[0005] 

With method of aforementioned (jp2 ), quaternary salt etc of 
glycerin fatty acid ester , sorbitan fatty acid ester , alkyl 
diethanol amide , sodium alkylbenzene sulfonate , alkyl 
imidazole isused as internally added type antistatic agent . 

When these internally added type antistatic agent are used, 
antistatic agent of surface , in order new antistatic agent 
sequential bleed to do from interior , there is a benefit that 
even with whenit is lost by washing antistatic property does 
long period persistent relatively. 

[0006] 

But, when this kind of internally added type antistatic agent is 
used, after washing until antistatic property recovers, lengthy 
is required, in addition when antistatic agent excessively 
bleed it does, tackiness occurs, besides there is a deficiency 
that dust etc becomes easy to deposit rather, as for these 
antistatic agent because it is something of low molecular 
weight , Because with for example high temperature 
volatilization it docs with heat at time of molding and 
fabrication , there was a nonprofit that, is necessary to add 
antistatic agent of effective necessary amount or more in 
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[0007] 

^£t(&<fcLT,ifi^*h*v»<7) 20-80 * 
WJU~K1*BII¥ 1-170603 #4«B).7JU3 
7h*S£tt(1$»BB 58-39860 

1-29820 #4**) % *SA<*JU#*5/;U»a>#'J 
62-121717 #&«) % 7KU7JU*U>**1MK 

4-5691 *fi«)&£a>tt*tt*«Mte*?«* 
#^b£»*<«**h/ci*s. 



[0008] 

L^Lfctfbs «MEB#*fc£1*ll*. ivf tit 
[0009] 

**wi*±E©*i»ic«*r<fS*ifct©-c 



[0010] 
[0011] 

T^TSKflMM 60-23435 W»T 4-5691 
^\ 4-28025 3-258850 ft 

BB¥4-15255^ ftHfl¥ 4-146947^). tK'JX- 
x JU75K(1#BB¥ 3-258850 7;U+U>^ 



addition effective amount is adjusted was difficult . 
[0007] 

Recently, 20 - 80 mole % of methoxy group 
polymethylmethacrylate which dicthanolamine modified is 
done(Japan Unexamined Patent Publication Hei 1- 
1 70603disclosure ), graft copolymer of alkoxy polyethylene 
glycol methacrylate (Japan Examined Patent Publication Sho 
58-39860disclosure ), imide modified after doing styrene 
-maleic anhydride copolymer , the quaternization doing as 
cancels above-mentioned deficiency of aforementioned 
internally added type antistatic agent , cation formation 
polymer which is clone (Japan Examined Patent Publication 
Hei 1- 29820disclosure ), end of high molecular weight 
monomer and comb shape copolymer and its quaternization 
cation modification of amino alkyl acrylic acid ester or the 
acrylamide which converts carboxyl endgroup to 
methacryloyl group with glycidyl methacrylate (Japan 
Unexamined Patent Publication Showa 62- 
121717disclosure ), the polymeric compound which possesses 
polyetherester amide (Japan Examined Patent Publication Hei 
4- 5691 disclosure ) or other antistatic functional group which 
includes polyalkylene oxide chain hasbeen proposed 
polymethylmethacrylate of carboxyl group . 

[0008] 

But, aforementioned polymeric compound , in each case 
mechanical property , especially impact resistance of molded 
article had had deficiency that deteriorates considerably. 

[0009] 

objective] 

As for this invention considering to above-mentioned actual 
condition,being something which it is possible, as for 
objective , antistatic property and retention which are superior 
(durability ) and there is about thermoplastic resin 
composition in orderto obtain molded article which possesses 
impact resistance is offered. 

[0010] 

Furthermore, while preventing deterioration of impact 
resistance , there isa technology that in thermoplastic resin , it 
combines polymeric compound which possesses the 
polyalkylene oxide glycol unit as technology which obtains 
antistatic property which is superior. 

[0011] 

As aforementioned polymeric compound , polyetherester 
amide (Japan Unexamined Patent Publication Showa 
60-23435 number, Japan Examined Patent Publication Hei 4- 
5691 number, Japan Examined Patent Publication Hei 4- 
28025 number, Japan Examined Patent Publication Hei 3- 



Page 6 Paterra Instant MT Machine Translation 



JP1994240148A 



1994-8-30 



63-314262), #y X-xJU75K^K(*#P*1¥ 
3-26759 ^. ftBH¥ 4-202256 ^)^A<*Qb*lT 



[0012] 



[0013] 

#fi£f*$»3SL-ci*5(i#ijii¥ 4-198308 

$B)o 

[0014] 

B^BttttBIBJftttli* 

[A] iiftpiMi±^flg^ looaagc, 

[B] #'J7;U*U>**S/K^'J=J— ;u*fci*a 
*^A<7^Sicgm£ftfctfU7;u*b>* 
^i/K^Us— JUfr6B***U A^o 10-90 S 
fi%a># , Jx-x;U»#£*'f*TB(aMe)*fc 

yft«B^6Bii*ufc«Wf<fc*i i S£ 2-25 a 

(b) #'jx— X/U75K 

(c) tK'Jx-x^xXx;U 

(d) 7K , Jx-T-;U7ShV5K 

[C] TE«Ji*(SA<B*lzEWLrft*fi«¥ 
fcjfl^fi 1,000-50,000 0>(>^)7^ , JJU75K5R 

*B^I**i«fei;/*fci*(>^)7^y;uBxxT 

;U£#fi£{*£ 1-25 Bfi»$ttl/Ctt«KRT 



258850 number, Japan Unexamined Patent Publication Hei 4- 
15255 numberand Japan Unexamined Patent Publication Hei 
4- 146947 number), polyether amide (Japan Unexamined 
Patent Publication Hei 3- 258850 number), alkylene oxide 
-epihalohydrin copolymer (Japan Unexamined Patent 
Publication Showa 63-31 4262 ),polyether amide imide 
(Japan Unexamined Patent Publication Hei 3- 26759 number 
and Japan Unexamined Patent Publication Hei 4- 202256 
number) etc is known. 

[0012] 

Certainly impact resistance or other mechanical property is 
improved by combining above-mentioned polymeric 
compound „ but in order to obtain satisfactory antistatic 
effect , if equivalent amount was notcombined, it did not 
become, caused economic disadvantageous, 
anotherproposition waited. 

[0013] 

In addition these inventors has proposed polyethylene 
copolymer which possesses quaternary ammonium salt group 
content acrylamide structural unit , (Japan Unexamined Patent 
Publication Hei 4- 198308disclosure ). 

If this copolymer is used, molded article which is acquired 
becomes somethingwhich certainly is superior in antistatic 
effect and retention , becomessomething which displays 
strong extensibility, but impact resistance or other mechanical 
property isimproved, it did not reach. 

[0014] 

As for thermoplastic resin composition of {means and action 
in order to solve problem } this invention , 

[A ] thermoplastic resin 100 parts by weight , 

Description below where [B ] polyalkylene oxide glycol or 
both ends in amino group isinduced from polyalkylene oxide 
glycol which modified is done, at same timepossesses 
polyether portion of 10 - 90 weight % (a ) - (e ) at least 1 kind 
which is chosenfrom group which consists of 2 - 25 parts by 
weight , 

(a ) polyetherester amide 

(b ) polyether amide 

(c ) polyetherester 

(d ) polyether amide imide 
(e ) polyether urethane 

[C ] below-mentioned structural unit arranging into linear 
state ,1-25 parts by weight containing (meth ) acrylamide 
copolymer and/or (meth ) acrylic acid ester copolymer of 
weight average molecular weight 1 ,000-50,000 
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[0015] 
-** 
lit 4) 

-trCH 9 — CH + 



whichbecomes, thermoplastic resin composition . which 
becomes 

[0015] 

General Formula : 
[Chemical Formula 4] 



tlSTK'JsJ-b^-f >«Ufi*tt 65-99 =E)l%. -« 
[fc 5] 



polyolefin structural unit 65~99mole % s General Formula : 
which is displayed with (In Formula, as for R<sup>l</sup> 
hydrogen atom or methyl group ) 

[Chemical Formula 5] 



-+ CH»— C 
1 I 



COOR' 



(it*, r 2 i***fliT-*fci*.^i,a. r 3 ant 
^)7^'ju-MSitm{4 o~i5 =e^%. 

A: 

[it 6] 



+• CHo - C -} 



R' 
I 

C 
I 

CO-Y 



(meth ) acrylate structural unit 0~1 5mole % , and General 
Formula : which are displayed with (In Formula, as for 
R<sup>2</sup> as for hydrogen atom or methyl group , 
R<sup>3</sup> alkyl group of carbon number 1 — 18 is 
shown. ) 

[Chemical Formula 6] 



5 - N + - R 7 .X~. 



^tzit^)im. tfimm®. 2-8 (dtji*^ 

& R'fcJ:!/ R 7 l«-*l-e*ltt*a 1-4 <D7)\, 

R"iift*» i~i2 ©7;^jH, 

a 6~i2 <D7'j-^T)^^mttzimm^. 

6-12 rol!i3iy;u*;i>g. x li/NDy^Jl^, 

CH3OSO3 XI* C 2 H 5 OS0 3 £ *f )T'S*5**li» 

(*$07*wu»x*T-;u*Ji*(i*fctt(**) 
79UJU7SKttlii£& i~35 ^;u% 0 



(meth ) acrylic acid ester structural unit or (meth ) acrylamide 
structural unit l~35mole % . which is displayed with (In 
Formula, as for Y as for oxygen atom or NH, R<sup>4</sup> 
as for hydrogen atom or methyl group , R<sup>5</sup> as for 
alkylene group , R<sup>6</sup> and R<sup>7</sup> of 
carbon number 2-8 as for alkyl group , R<sup>8</sup> of 
respective carbon number 1-4 as for arylalkyl basis of alkyl 
group , carbon number 6-12 of carbon number 1-12 or 
alicyclic alkyl group , X of carbon number 6-12 halogen 
atom , CH<sub>3</sub>OS 0<sub>3</sub> or 
C<sub>2</sub>H<sub>5</sub>OS (Xsub>3</sub> is 
shown. ) 
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[0017] 

***** 10-90 aa%T*fc67;u*u:>**v 
K-xe/\PtKU>*a^f*(OTffc*»RTBtt 

[0018] 
[A]*# 

A^zn&ro^t.^JJi-b^-f^Wffi.ABs m 

[0019] 

>o^wuxxx;u»a*(*ft£-e*y. 

[0020] 

>s ttffifi#'Jx*b> % *'J^PtV>^»S 

5,000-500,000 (Dt,«)J&<ffll*e>5|v5*<. *?£L< 
I* 10,000-200,000 (DtOtm^t^o 

[0021] 
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[0016] 

Furthermore, it is possible to arrange above-mentioned 
structural unit , to regular and, it is possible to have arranged 
to irregular . 

[0017] 

Or, aforementioned [B ] component , is thermoplastic resin 
composition which is a alkylene oxide -epihalohydrin 
copolymer (f )where content of alkylene oxide is 10-90 
weight %. 

[0018] 

[A ] component 

It can illustrate polyolefin resin , polyvinyl chloride , 
polystyrene resin , ABS resin , polyamide resin , polyester 
resin , polycarbonate resin , modified polyphenylene ether etc 
as [A ] component in this invention as the thermoplastic resin 
which it uses,, but there is a benefit that is desirable 
amongthese, polyolefin resin , ABS resin , polyamide resin , 
polyester resin , polycarbonate resin , polystyrene resin is 
used , can execute from this invention in the effective and. 



[0019] 

polyolefin resin , also these various polyolefin and blend of 
copolymer polyolefin andwith such as ethylene -vinyl ester 
copolymer , ethylene -acrylic ester copolymer are included 
here. 

Uses polyolefin even among them , regarding to this invention 
andthere is a benefit that it becomes something where 
compatibility of [C ] component is superior, and is desirable. 

[0020] 

In detail, as for above-mentioned polyolefin , among this kind 
of polyolefin resin ,high density polyethylene , medium 
density polyethylene , low density polyethylene , 
polypropylene with such as high density polyethylene , 
medium density polyethylene , low density polyethylene , 
polypropylene , polybutene , poly 4- methylpentene -1, 
ethylene and the;al -olefin copolymer is desirable, as the 
number average molecular weight can use thing usually 5,000 
- 500,000, but those of preferably 10,000-200,000 conform. 

[0021] 

In addition, types especially cannot be limited concerning the 
ABS resin , can use thing with grafting method and polymer 
blending method . 
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AES ^8§(7^'Jn-h i ;;U-EPDM-7.f i U><U 

abs wmzmmt&ztffmu^ 

[0022] 

^ a i: L T I* . 4,000-50,000 „ # £ L < I* 
5,000-30,000 #5S£-f •!>„ 



[0023] 

^(#)««**lcJ:-3TttM"*Zi:*«T?**. 



[0024] 

-t»«>7K'J7SKtttBM:LTI*, f$*fc*<D££ 

If, 7-f e^CO 6-6;7-<P> 6-l0;7-f □ 
> I l;-f-fP> 12;7'TP> 6-l2;i-^ai/ 4-6 
<Dflifft&*U75h\ 7^fP> 6/6;7'fn> 
6/6,l0;-*--f 6/6,12 ^0)l!il»jj£&a£7K , J7 
5h\ JtfU^**** U>v75>T-b7^^U75 
K;#UM^^U>v75Wy7*;U75K;* 
vU>£^*U75K^<D^§J&7KV7SKfc 

T;U75K&if**lf*ZtA<-C#*. 

C05%»*Ll^'J75K»lil*-*--fP> 6;7 
^□>6-6T*fc4. 

[0025] 
[0026] 

$b— h(PET), #'j:7*U:/f-b7$U— h(PBT) 

«. 

[0027] 
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In addition, AS resin (acrylonitrile -styrene resin ), also 
AESresin (acrylonitrile -EPDM -styrene resin ) etc is usable , 
but ifanything uses ABS resin is desirable. 

[0022] 

Concerning polyamide resin especially it is not limited, uses 
various ones it to be possible, it is good aliphatic , aromatic 
any polyamide resin . 

Concerning molecular weight there is not especially 
restriction. When moldability and property of composition 
which is acquired areconsidered 4,000 - 50,000, preferably 
5,000-30,000 conforms as number average molecular 
weight . 

[0023] 

It can produce this kind of polyamide resin , with various 
known method . 

lactam , polymerizable ;oa of for example 3-member ring or 
larger it can produce with -amino acid , dibasic acid and 
diamine or other ring closing (co ) polymerization and (co ) 
condensation polymerization etc. 

[0024] 

As above-mentioned polyamide resin , various ones are 
appropriated ispossible , but if embodiment is listed, there is a 
nylon 6 ;nylon 6 -6;nylon 6 -10;nylon 1 l;nylon 12;nylon 6 
-12;nylon 4- 6or other aliphatic polyamide , nylon 6 /6;nylon 
6 /6,10;nylon 6 /6,12or other aliphatic copolymerized 
polyamide , polyhexamethylene diamine 
terephthalamide ;polyhexamethylene diamine 
isophthalamide ;xylene group-containing polyamide or other 
aromatic polyamide etc. 

Furthermore, polyester amide , polyester ether amide etc can 
be listed. 

Among these desirable polyamide resin is nylon 6 ;nylon 6 -6. 
[0025] 

With resin composition of this invention , polyester resin , 
polycarbonate resin or those blend system resin can be used. 

[0026] 

Above-mentioned polyester resin , polyethylene terephthalate 
(PET ), is, resin where coupling unit is ester such as 
polybutylene terephthalate (PBT ). 

[0027] 
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[0028] 

>(GPPS). iBffig147tfM7^U:x(HIPS)> X^b 

- X f- b ? P -V ? ft fi £ <7) 7K £ jfc ftl 1*1 
(SEBS WIB) % X^b>-f V^b^-T^bX^? 

p^fta£f*0)7Kfi£;i&M(SEPS ®m)fbZ> 
iMi sep ^m^<5iJ*-r*ctA<-et'S). 

^b>(GPPS). iS©§H4;tf'M^b>(HIPS)j!>< 
20,000-300,000 A<#SL<, 30,000-200,000 A<$ 

[0029] 
[B]fiK# 

*fSBJl0[B]J$#|::^&#U7;U*b>;i-* 
*>K$f'Ja-/"U£ 10-90 

<b£%l*. Ttf'^U+b^^K^'JP-JU* 

;u75h\ ?t?'Jx— r;U75h\ tK'Jx— f ;uxx 
f-;U. ,-KVx-xJU75K-<Sh\ tH'Jx— r;l/-t7 
b$>S7=l*7;U*bb**-:/K£ 10-90 Sfi% 

[0030] 

7;U*b>**i/K-xtf/\Pt: 
'J-f5h\ 7KU'l7b^>> xtf/\PtK'J:/ft«S 

<l**0)[B-l]JS»*j&StLT[B-2HB-7]fl)- 
[0031] 

[B-l]/-tf'J7/U*b>**vh*?'JP-,/U 

Ux^b>yja-;u, /K'J(l,2-:7Ptfb>;Mr 
vh*)^UP-JU^'J(l,3-^PtV>^vK)^ 
^'J( J fh : 7^^b>^vK)^U3- 
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In addition, above-mentioned polycarbonate resin , doing 
bisphenol A or other bisphenols condensation polymerization 
withsuch as phosgene , or carbonate ester is resin which is 
acquired. 

[0028] 

As polystyrene resin , styrene , ;al -methylstyrene , p- 
methylstyrene you can list homopolymer or copolymer , for 
example general -purpose polystyrene (GPPS ), high impact 
property polystyrene (HIPS), styrene -maleimide copolymer 
and, furthermore,hydrogenation product of block copolymer 
of styrene -butadiene -styrene which is a styrenic 
thermoplastic elastomer (SEBS resin ), hydrogenation product 
of block copolymer of styrene -isoprene -styrene (SEPS 
resin ) or it illustrates SEP resin you are possible. 

This kind of, among polystyrene resin , general-purpose 
polystyrene (GPPS ), high impact property polystyrene (HIP 
S ) is desirable, 20,000 - 300,000 is desirable as average 
molecular weight , 30,000 -200,000 furthermore is desirable. 

[0029] 

[B ] component 

polyalkylene oxide glycol which is used for [B ] component 
of this invention 1 0 - 90 weight % polymeric compound 
which is contained polyalkylene oxide glycol polyetherester 
amide , polyether amide , polyetherester , polyether amide 
imide , polyether urethane or alkylene oxide which isinduced 
as essential ingredient 10-90 weight % points to copolymer 
of epihalohydrin which is contained. 

[0030] 

As for these polyalkylene oxide glycol content polymeric 
compound , alkylene oxide -epihalohydrin copolymer , one by 
one or cocondensation or addition polymerization doing 
condensation property monomer or addition polymerizable 
monomer and polyalkylene oxide glycol which give 
polyester , polyamide , polyimide , polyurethane , 
epihalohydrin copolymer simultaneously, with block or 
random polymer which is acquired, as for many [B-2 ] 
-reacting, it is acquired one kind or more of [B-7 ] with next 
[B-l ] component asnecessary. 

[0031] 

[B-l ] polyalkylene oxide glycol 

As poly (alkylene oxide ) glycol , it can use polyethylene 
glycol , poly (1 and 2 -propylene oxide ) glycol , poly (1 and 3 
-propylene oxide ) glycol , poly (tetramethylene oxide ) 
glycol , poly (hexamethylene oxide ) glycol , ethylene oxide 



Page 1 1 Paterra Instant MT Machine Translation 



JP1994240148A 

^b>**vK£?PtV>***>hWP-v?£ 

[0032] 
[0033] 

7KU(T;i/*b>*4r*>K)yya-jl/©*jpiS» 
■f-fil* 200-10,000* $?£L<I* 250-8,000 (Dffi 

200 *#f>*i£>*'Jx 
¥«Dtt^M;!>< 10,000 £jg;L£ii£lcl*, %W 



[0034] 

[B-2]i?*;u#>n*# 

iL ^-7$U>-2,6-i?*;i/7|?>K, +7 

^U>-2,7-v*;U7t?>^,4,4'-v7xn;Uv^;u 

*;u*>lL i,3-v£n^*-9->v±i;u*>lL 

>v*)JU*>gL i,3-v<70^>^>v*;U7tf> 
& i,3-v*;^*v^Uv*a'v*-9->, i,4- 

□ ^4r*>JU-4,4'-S?*^*>M0)Cri:tlUaSC 

v*;u*>lL p/n^H, T9\£>m* 
[0035] 

[0036] 

[B-3]IBK«IS?*-^ 

BttlE2?:J— x^u>>?'J=i-;u, 

1.2- *fcl* 1,3-^Ptf U>^'JP — M>» 1,2-, 

1.3- . 2,3 *fcl* 1.4-^>i?^--;U, Wftlff- 
Mf*)*—1\,+ l,6-'s^r-9->i?^--;i/. ex^xy 
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and block or random copolymer and ethylene oxide of 
propylene oxide and block or random copolymer etc of 
tetrahydrofuran . 



[0032] 

In point where antistatic is superior, it can use especially 
polyethylene glycol desirably even among these. 

[0033] 

number average molecular weight of poly (alkylene oxide ) 
glycol 200 - 10,000, is used in range of the preferably 
250-8,000. 

number-average molecular weight under 200, mechanical 
property of polyetherester amide which is acquired 
beinginferior, when number-average molecular weight 
exceeds 10,000, because antistatic property 
becomesinsufficient, is not desirable. 

[0034] 

[B-2 ] dicarboxylic acid component 

XQPP Q' -biphenyl dicarboxylic acid , diphenoxy ethane 
dicarboxylic acid and 5 -sodium sulfo isophthalic acid or 
other aromatic dicarboxylic acid , 1 ,3- cyclohexane 
dicarboxylic acid , 1 ,2- cyclohexane dicarboxylic acid , 1,3- 
cyclobutane dicarboxylic acid , 1,3- cyclopentane 
dicarboxylic acid , 1,3- dicarboxy methylcyclohexane , 1,4- 
dicarboxy methylcyclohexane and dicyclohexyl 
-4,4'-dicarboxylic acid or other alicyclic dicarboxylic acid , 
succinic acid , oxalic acid , adipic acid , sebacic acid and 
dodecane di acid (decanedicarboxylic acid ) or other aliphatic 
dicarboxylic acid etc and, you can list mixture of those as 
dicarboxylic acid . terephthalic acid , isophthalic acid , 
phthalic acid , naphthalene -2,6-dicarboxylic acid , 
naphthalene -2,7-clicarboxylic acid , 4,4 

[0035] 

Especially terephthalic acid , isophthalic acid , 1,4- 
cyclohexane dicarboxylic acid , sebacic acid and dodecane di 
acid are desirable from point of the polymerizability , color 
and property as dicarboxylic acid . 

[0036] 

[B-3 ] aliphatic diol 

As aliphatic diol , ethyleneglycol , 1 ,2- or 1 and 3 -propylene 
glycol , 1,2- , 1,3- , 2,3 or 1 and 4 -butanediol , neopentyl 
glycol , 1,6-hexanediol , bisphenol A , S you canlist ethylene 
oxide adduct etc and mixture of those . 
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[0037] 

[0038] 
[B4]v7S> 

v7S><tl/CI*. Ifb>v75>, ^rhv^U 
[0039] 

SbC:, ±IE(Dv7£>j£#i:LTI*, 

[0040] 
[0041] 

$blc, Oh,b£>v7£>lis «rlB[B-2]©5?*;U 
^U>v7£>-7ve>i§ig. ^*1M^b> 

lia>JtA<ffll*?>*lft. 
[0042] 

£blCli % $g±v7S>tv*^iANbi 

It. oj-75y*>?'J>l£fc<tt/ ll-7£/^>x*> 
>8L l2-7SyK J r*>K^i:<7>7S/*;U7t<> 

[0043] 
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[0037] 

Among these, ethyleneglycol , 1,2- or it can use 1 and 3 
-propylene glycol , 1 ,4- butanediol desirably from thepoint of 
polymerizability , color and property . 

[0038] 

[B-4 ] diamine 

As diamine , you can list ethylenediamine , tetramethylene 
diamine , hexamethylene diamine , phenylenediamine etc. 

[0039] 

Furthermore, acrylonitrile reacting, both ends uses also those 
like the polyethylene glycol diamine which modified is done 
in amino group , furthermore by doing the hydrogenation 
reaction , is possible to polyalkylene oxide glycol as 
above-mentioned diamine component . 

[0040] 

Furthermore, when this diamine is used, [B-l ], always 
regarding to the this invention, does not have necessity to use. 

[0041] 

Furthermore, these diamine may be dicarboxylic acid 
component of aforementioned [B-2 ] andsomething which 
formed salt , salt of hexamethylene diamine -adipate , 
hexamethylene diamine -sebacic acid salt and hexamethylene 
diamine -isophthalic acid salt or other diamine -dicarboxylic 
acid can use. 

[0042] 

Furthermore, that polyamide which is acquired from diamine 
and the dicarboxylic acid with respect to substance is obtained 
lactam or the;al and asmany as the;oa -amino carboxylic acid 
is usable as starting material which possesses thesame effect. 

Concretely, the;oa -aminocaproic acid , the;oa -amino 
enanthic acid , the;oa -amino caprylic acid , the;oa -amino 
pelargonic acid , the;oa -amino capric acid and 1 1 -amino 
undecanoic acid , 1 2- amino dodecanoic acid or other amino 
carboxylic acid or it is a caprolactam , enantic lactam , 
caprilic lactam and a laurolactam or other lactam . 

[0043] 

Especially, it can use caprolactam , 12- amino dodecanoic 
acid hexamethylene diamine -adipate desirably. 
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[0044] 

[B-5]3 m*tzlt 4 fiK753?§&7Kg*;Utf>&3: 

3 ®<DV)t»m>®tLX.m&to\Z\t. 1,2,4- 
2,6,7-^-7^U>h'J*;U7t<>Ks3 ) 3' > 4-v7i- 

;uh'J*;U7t<>K, *> % /:7i/>-3,3',4-HJ±;u 

v7x^;UX;U7t-x>-3,3',4-h'J*;U^> 
v7x^JUX-x;U-3,3',4-h'J*;U^>K^ 

[0045] 

4 <I<Dxh^U#>l££LTI;J\ ji^mi::, t? 

/ <>77x/>-2,2' ) 3 > 3'--Th7*^^> 
v^x- < /UX-Tr;U-2,2'3,3'-- : fh : 7*;U^ 

[0046] 

cftbfl^T-. ttlc. 1,2,4- WJvHI, bf 

[0047] 

[B-6]$?<fV*>7*— h 

x^ l/>S?-f V*>7*-h» x W^l^iHV 
•>7*—K *>*'*Mf t U:/$?-l'V*>7*-h 
(HDI), Kt*^^U>5?W 7 v7*-k 2,2,4-h 
'Jj»^^**>S?-fV*>7*— k 2,6-i?'fV*> 
7*— m^;u*>7px-k £X(2--fV>7* 
-HX7;U)7TU-h, fcfX(2--f 7*>7*— H 
*/U)A— #*— k -fv*p>5?-rvS/7*— h 
(IPDl)»^'>^P^**>;U>*>S?'fV*>7*— K 
(7X8s MDI), «>f P^*S/U>S?-fV5/7*— 
K ^7;Uv^P^*vb>v-rVv7^— h(?K 
5$ TDI), tf*(2--f V5>7*— hx^;U), 
>S/-f 7v7*-k vx^;UK>-tf>y^vv 
7*— hT?&S. 

[0048] 

7*— k -f V*P>5?-f V>7*— k TD1 
[0049] 

[B-7]Xtf/\PtK'J> 

xt'^p;utK'J>, xtf^P^EfcKMX xtfa— 

<sas* xe/\ptK'j>i*» [B-i]«RE ; E/-7--r 



[0044] 

aromatic polycarboxylic acid of [B-5 ] trivalent or tetravalent 
or these acid anhydride 

As tricarboxylic acid of trivalent , concretely, 1, 2 and 4 
-XQPP R\ 4-XQPP S\ 4 -XQPP T\ 4 -XQPP U\ you can list 
4 -tricarboxylic acid etc. trimellitic acid , 1 ,2,5-naphthalene 
tricarboxylic acid , 2,6,7-naphthalene tricarboxylic acid , 
3,3biphenyl tricarboxylic acid , benzophenone 
-3,3tricarboxylic acid , diphenylsulfone -3 ,3 tricarboxylic 
acid , diphenylether -3,3 

[0045] 

As quaternary tetracarboxylic acid , concretely, XQPP Q\ 3, 
3* -XQPP R*, 3, thc3' -XQPP S\ 3, 3' -XQPP T*3 and you can 
list 3'-tetracarboxylic acid etc. pyromellitic acid , biphenyl 
-2,2tetracarboxylic acid , benzophenone -2,2tetracarboxylic 
acid , diphenylsulfone -2,2tetracarboxylic acid , diphenylether 
-2,2 

[0046] 

Among these, especially, 1, 2 and 4 -trimellitic acid , 
pyromellitic acid on property are desirable. 

[0047] 

[B-6 ] diisocyanate 

ethylene diisocyanate , tetramethylene diisocyanate , 
hexamethylene diisocyanate (HDI ), dodecamethylene 
diisocyanate , 2,2,4- trimethyl hexane diisocyanate , 
2,6-diisocyanate methyl caproate , bis (2 -isocyanate ethyl ) 
fumarate , bis (2 -isocyanate ethyl ) carbonate , isophorone 
diisocyanate (IP DI ), dicyclohexyl methane diisocyanate 
(hydrogenated MDI ), cyclohexylene diisocyanate , methyl 
cyclohexylene diisocyanate (hydrogenation TDI ), bis (2 
-isocyanate ethyl ), it is a xylene diisocyanate , diethyl 
benzene diisocyanate . 

[0048] 

Among these, on property , uses hexamethylene diisocyanate , 
isophorone diisocyanate , hydrogenation TDI is desirable. 

[0049] 

[B-7 ] epihalohydrin 

With epichlorohydrin , epi bromo hydrin , epi iodo hydrin , 
epichlorohydrin , on antistatic function , especially is 
desirable. 

Furthermore, epihalohydrin is used, copolymerizing with 
[B 1 ] i 1 Ik 1 id 
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[0050] 

[B-\]k. [B-2]~[B-7]0>-flJU±$^ftia)^)4 



mi*, 

I[B-1], [B-2]t[B-4]lZ£V#i)nL— =f)\,?L7.=r 

-ji/t[B-2]lcJ;y^'Jx-x;ix75K 

3[B-1], [B-2]£[B-3]l=J:yjK'JX— r^XXx 

4[B-1]. [B-4]t[B-5]ICj;i-J/-K'JX— fJUTSK'f 
SK 

5[B-l]t[B-6]lZM7\i>JJL-y-)^^> 6[B-1] 
$l£*/T-£[B-7]lc«fcy7K'J7JU*b>;J-* 

[0051] 

±f2[B]J5£#T'fc'5£S£tt4>l-fcMt.i>[B-l]<7> 
10-90 afi%T-fcy, *?£L<I* 40-85% 

[0052] 

[B]fi£tf"efc£#fiSi*<7)tt*«(fiS¥ 
1,000-200,000 A<$?£L<. 
5,000-100,000 A<£blC$?£U* 0 



#^-ftA< 1,000 5fcjS<Dii£, if^tiajfcffctttD 
ttWMttttAMSTU 200,000 £85.ft»£. 

[0053] 

[B]ja»T?***s^<**i=fcMt*iaystm 

[B-2]~[B-7]/5)t«-A< J 7^yA-e&oTt«):^L, * 
fc^»[B-l]*»JeWO±CJ«»**M*4l4' 
Tl*$fi«*lc[B-l]j*#£jeiKSillLT?ay 
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[B-l ] constituent monomer namely, alkylene oxide . 
[0050] 

copolymer of [B ] component which is used for this 
invention , descriptionabove [B-l ] with, [B-2 ] - following 
one kind or more of [B-7 ] to known method , isacquired it 
reacts by . 

for example 

1 [B-l ], [B-2 ] with with [B-4 ] polyetherester amide 

With polyalkylene oxide glycol and [B-2 ] of 2 end diamine 
polyether amide 

3 [B-l ], [B-2 ] with with [B-3 ] polyetherester 

4 [B-l ], [B-4 ] with with [B-5 ] polyether amide imide 

5 [B-l ] with with [B-6 ] with polyether urethane 6 [B-l ] 
constituent monomer and [B-7 ] polyalkylene oxide 
-epihalohydrin copolymer 

Is acquired. 

[0051] 

content of [B-l ] in in copolymer which is an 
above-mentioned [B ] component with 10-90 weight %, is 
preferably 40-85%. 

When it is under 1 0 weight %, satisfactory antistatic effect is 
not acquired. 

In addition when it exceeds 90 weight %, mechanical strength 
of molded article which isacquired is inferior. 

[0052] 

In addition, as for molecular weight (weight average 
molecular weight ) of copolymer which is a [B ] 
component ,1,000 - 200,000 is desirable, 5,000 - 100,000 
furthermore isdesirable. 

When molecular weight is under 1 ,000, mechanical property 
of molded article which isacquired decreases, when it exceeds 
200,000, formation of composition becomes difficult. 

[0053] 

In regard to repeat unit in in copolymer which is a [B ] 
component there isnot especially limitation, [B-l ] component 
[B-2 ] - [B-7 ] component may be the random and, sequential 
addition doing [B-l ] component in reaction system which in 
additioncopolymerizes above-mentioned component other 
than [B-l ] component beforehand, as block copolymer it is 
good 
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[0054] 
[C]J£# 

fi. (**)7$UU-M*fiJ|H4, W)7WiV7 

5K«it*{a*fd*(/*)7$Wuilx*x/Mfi 
ft * & ) fft tt I c IE 9J L fi S ¥ «D # 5 

1,000-50,000 0&a£{*T'fc-S>„ 
[0055] 

l»IE(^)7^ , J;u»xx J f;uS*«^(**fc 
I*(/*)7*WU75KJR*«*{*+I=a3l**- 

IKA: 

[ft 7] 

-t-CH, 



CH -3- 

it 



good. 
[0054] 

[C ] component 

(meth ) acrylamide copolymer , (meth ) acrylic acid ester 
copolymer which it uses as [C ] component of the this 
invention is copolymer of weight average molecular weight 
1,000-50,000 which 3 constituting unit (polyolefin structural 
unit , (meth ) acrylate structural unit , (meth ) acrylamide 
structural unit or (meth ) acrylic acid ester structural unit ) 
arrange into the linear state . 

[0055] 

Aforementioned (meth ) acrylic acid ester copolymer or 
General Formula : in in (meth ) acrylamide copolymer 



[Chemical Formula 7] 



■C**>4*i*iK'J*b7-f>*aJ|lttfl!>il*l* 

65-99 *:)l>%Vfo&o 
[0056] 

Z©7KU*U?*f>*ffi#tt©*l£tf 65 =E)i,% 

tty^l^©jS35^, 85-97 ^uyo-c&ftcttfft 

[0057] 

Mtom*\*?4ym&*VLlzt$\,\x* R 1 I47K 

[0058] 

I4(>*)7^U^75K**«*#+I-*JI+*- 



So ratio of polyolefin structural unit which is displayed is 65 - 
99 mole % . 

[0056] 

When ratio of this polyolefin structural unit is under 65 
mole % , softening point of theaforementioned copolymer 
becoming low, when combining to thermoplastic resin , the 
tackiness which is based on tackiness and tackiness occurs, in 
additionwhen it exceeds 99 mole % , antistatic property of 
aforementioned copolymer becomes too small. 

Furthermore, regarding to this invention, ratio of 
aforementioned polyolefin structural unit , from point of 
balance of softening point and antistatic property , is 85 -97 
mole % , especially it is desirable . 

[0057] 

In aforementioned polyolefin structural unit , R<sup>l</sup> 
is hydrogen atom or methyl group , but R<sup>l</sup> 
hasbeen allowed to have existed together those of hydrogen 
atom and those of methyl group . 

[0058] 

Aforementioned (meth ) acrylic acid ester copolymer or 
General Formula : in in (meth ) acrylamide copolymer 



lit 8] 



[Chemical Formula 8] 
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I 

-t- CH 9 — c h — 
I 

COOR 3 

[0059] 



1-15 ^iWo. tWott 3-7 ^JWoVtb&Zk 
[0060] 



r 3 \mm& i~i8 o)7;u+;u*r-ife^o 

S, n-^nt°7US, i-:?Ptf;ua, n-:?^us. i- 

[0061] 

l*(>$)7^;U75K£#fi£&*Ufclfi>- 
Ut 9] 
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So ratio of (meth ) acrylate structural unit which is displayed 
is 0 - 15 mole %. 

[0059] 

When ratio of aforementioned structural unit exceeds 1 5 
mole % , softening point ofaforementioned copolymer 
becoming low, when combining to thermoplastic resin , 
itreaches point where tackiness which is based on tackiness 
and the tackiness occurs. 

Regarding to this invention, when aforementioned structural 
unit is included,because antistatic property improves, it is 
desirable. 

Furthermore, regarding to this invention, ratio of 
aforementioned structural unit , from point of balance with 
softening point and antistatic property , is 1 -15 mole % , 
especially 3-7 mole % , it is desirable . 

[0060] 

In aforementioned acrylate structural unit , methacrylate 
structural unit , R<sup>2</sup> is hydrogen atom or methyl 
group . 

R<sup>3</sup> is alkyl group of carbon number 1-18. 

As embodiment of this R<sup>3</sup>, you can list methyl 
group , ethyl group , n- propyl group , i-propyl group , n- 
butyl group , i- butyl group , n- octyl group , n- lauryl group , 
stearyl group , these groups mayexist together in 1 molecule , 

Furthermore, in these bases, methyl group and ethyl group 
when maintaining softening point ^specially is desirable 
ones. 

[0061] 

Aforementioned (meth ) acrylic acid ester copolymer or 
General Formula : in in (meth ) acrylamide copolymer 

[Chemical Formula 9] 
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+• CHn - C + 



CO-Y-R 5 -N + -R 7 -X~ 



.8 



[0062] 

^ici*.*mi»±itA</j^<«i:y-r^*fc 35 
low. ^#btlfcfi£ff^ssip o nA<©fe^^l;. la* 

it. %imm±&. *<D»&tefc *i/»att*a> 
ic»$li* 0 

[0063] 

R 5 ©JHMUfcLTI*. fc<ta_l£x^U> 

^IftLTl^Tt^o 

ft*J, Cfte><DS<D*T-l*. K£G)8£tt£J: 

a#»*L<, fti=?ntru>»A<»*:Li*. 

[0064] 

mne r 6 *s *tf r 7 tt-tfi^tiftfcft 1-4 07^ 

I*. 

£frb^;uSfc<fctfx^;ueA<#£Li*o 

[0065] 

tttG r 8 i*K*» 1-12 <dtju*;uS. j£St& 

6 12 " - — 6 12 



So (meth ) acrylic acid ester structural unit or ratio of (meth ) 
acrylamide structural unit which is displayed is 1 -35 
mole % . 

[0062] 

When ratio of aforementioned structural unit is under 1 
mole % , antistatic property tobecome too small, in addition 
when it exceeds 35 mole % , when combiningaforementioned 
copolymer to thermoplastic resin , reach point where moisture 
absorption occurs, molded product which is acquired to have 
coloration, furthermore durability of antistatic property is 
impaired. 

Furthermore, regarding to this invention, ratio of 
aforementioned structural unit , from durability of antistatic 
property , and point of balance with the moisture absorption , 
is 3 - 15 mole % , especially it is desirable . 

[0063] 

In aforementioned structural unit , R<sup>4</sup> is 
hydrogen atom or methyl group . 

R<sup>5</sup> is alkylene group of carbon number 2-8. 

As embodiment of this R<sup>5</sup>, you can list for 
example ethylene group , propylene group , hexamethylene 
group , neopentylene group etc, these groups hasbeen allowed 
to have existed together in 1 molecule . 

Furthermore, in these bases, ethylene group and propylene 
group are desirablefrom ease of production and aspect of 
economy , theespecially propylene group is desirable. 

[0064] 

Aforementioned R<sup>6</sup> and R<sup>7</sup> are 
alkyl group of respective carbon number 1-4. 

As this R<sup>6</sup> and embodiment of R<sup>7</sup>, 
you can list methyl group , ethyl group , propyl group , butyl 
group , the these groups has been allowed to have existed 
together in 1 molecule . 

Furthermore, in these bases, methyl group and ethyl group is 
desirable from point of antistatic property grant. 

[0065] 

Aforementioned R<sup>8</sup> is arylalkyl basis of alkyl 
b b 6 12 f b b 1 12 
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6-12 <D7M-;U7/U*;US3:7cl*&£8 6-12 
v;Ugfc<t*<D7y-;U7^*;US;v$a^*v 

ji/Sv ^uv$p^*v;uSfc<t*0>li§Jg7;u 

fcfc, ATE R 8 <kLTIi, W8&14<D£frfK fill 
#7JMr;uSfcJ:tf7y-;u7;u*;u8j!><#£ 

[0066] 

BfFfH Y 14, NH T?*y, K^H 

*<db*, (/*)7*y/mxxT;HtJtiMifcfc 
ft. 

[0067] 

flfS X 14, CI, Br, I 1S.HO i\U*f^M 

¥ , CH3OSO3 C 2 H 5 OS0 3 T?fcy, Ctlb 

14 l «t»l=S£LTl*TtJ:l*. 



CI, CH3OSO3 ti&lf C2H5OSO3 tfttf $Ll\ 



[0068] 

*)7^y;u75KS*a^i*fl>fia¥«»^s 

14, 1,000-50,000 ^fc-So 

GPC(*Jlk*#*-|&£JIK* 44 #,2 ^, 
139-141 H(1987 ^))lC*CTa?S-r ZZttfV 

C<7)»^fi*< 1,000 5fc3&T?&6i§£C:l4, ffr 

50,000 £jSx.&t§£l::l4, j§StLfc^(D*iSA< 
»*U*M¥i$l#**tt 3,000-33,000 
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group , carbon number 6-12 of carbon number 1-12 or 
alicyclic alkyl group of carbon number 6-12. 

As embodiment of this R<sup>8</sup>, for example methyl 
group , ethyl group , n- propyl group , i-propyl group , n- 
butyl group , s-butyl group , n- octyl group , n- lauryl group or 
other alkyl group ;benzyl group , 4- niethylbenzyl group or 
other arylalkyl basis; you can list cyclohexyl group , methyl 
cyclohexyl group or other alicyclic alkyl group , the these 
groups has been allowed to have existed together in 1 
molecule . 

Furthermore, from point of heat resistance , straight chain 
alkyl group and arylalkyl basisare desirable as 
aforementioned R<sup>8</sup>, in addition lower alkyl 
group isdesirable from point of antistatic property grant. 

Especially, you can list methyl group and ethyl group as 
desirable R<sup>8</sup>. 

[0066] 

Aforementioned Y, with oxygen atom or NH, at time of 
oxygen atom , becomes (melh ) acrylic acid ester structural 
unit , at time of NH, becomes the(meth ) acrylamide structural 
unit . 

[0067] 

As for aforementioned X, with for example CI, Br, lor other 
halogen atom , CH<sub>3</sub>OS 0<sub>3</sub> or 
C<sub>2</sub>H<sub>5</sub>OS 0<sub>3</sub>, as 
forthese it is possible to have existed together in 1 molecule . 

Furthermore, among these, CI, CH<sub>3</sub>OS 
0<sub>3</sub> and C<sub>2</sub>H<sub>5</sub>OS 
0<sub>3</sub> are desirable frompoint of antistatic 
property . 

[0068] 

weight average molecular weight of aforementioned (meth ) 
acrylic acid ester copolymer , (meth ) acrylamide copolymer 
is 1,000-50,000. 

weight average molecular weight referred to here, with thing 
of weight average molecular weight of calculation based on 
polystyrene whichwas measured with gel permeation 
chromatography , it can measure according to ultrahigh 
temperature GPC (silk river, Kobunshi Ronbunshu (0386 - 
2186, KBRBA ), Vol.44 , 2 number, 139 - 141 page (1987 )). 

When this molecular weight is under 1,000, molecular weight 
becoming too small, itcombines to thermoplastic resin , when 
heating, there is a possibility volatilization of doing, in 
addition when it exceeds 50,000, when melting, viscosity 
becomes too large, workability becomes bad. 

Desirable weight average molecular weight is 3,000 - 33,000. 
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[0069] 

£**T»&ftS#U*b?*:/-(>*)7*yjU 
60-79008 #4i«lCfE«0*SH^:y.to*# 

7;i/*;U75:/*fcl* N,N-v7JU*;U7£/7 

;u*y-;ur% 75Rb£fcl*xxx;MbLfc 

[0070] 

±IH[B]/S^fc<i:i;[C]lS»(DiS^SJ^I*. [A] 
fi£# 100 »|C»U [B]J$#*< 2-25 $15. [C]j£# 
1-25 »Tf**p 

[0071] 

[B)J$#0)I2£fl]£j!>< 2 »5fc»T?fc4£. 

Kit**. B«»tta>aa»*A<'Jv3F<. 20 gp 
[B]fiE#©«lC»*U*ttBI4 3-20 SrcfcSo 



[0072] 



[C]rt»0>Wc»*U^«SHI* 3-20 §BT*fe^)o 



[0073] 

fc*>\ [qj*»lcfet^TI*, (>*)7*WU75K 
[0074] 

±«aLfc[A]J«»-[qrt»fl)E**ai*JSlTfl) 
-^£ffll*T[A]j£«\ [B]J##fccfcl/[C]J«#£ 



[0069] 

As for (meth ) acrylic acid ester copolymer , (meth ) 
acrylamide copolymer which is used for this invention as for 
especially limitation it is not done, for example ;al -olefin and 
(meth ) acrylic acid ester copolymerizing with high pressure 
polymerization method ,heat reduction doing simultaneously 
with hydrolysis with method whichstates polyolefin - (meth ) 
acrylic acid ester copolymer which is acquired, in for example 
Japan Unexamined Patent Publication Showa 
60-79008disclosure , polyolefin - (meth ) acrylic acid ester - 
(meth ) acrylic acid copolymer which it makes desired 
molecular weight , acquires with N,N- dialkyl amino alkyl 
amine or N,N- dialkyl amino alkanol , amidation or 
esterification after doing, It is acquired by cation modified 
doing with quaternization agent . 

[0070] 

As for proportion of above-mentioned [B ] component and 
[C ] component , the[B ] component 2-25 part , [C ] 
component is 1 - 25 part vis-a-vis [A ] component 100 parts . 

[0071] 

When proportion of [B ] component is under 2 part , when 
improvement effect of the antistatic effect , impact resistance 
is small, exceeds 20 part , improvement effect of antistatic 
effect , impact resistance is satisfactory ,but other property , 
for example heat distortion temperature it decreases. 

Range where [B ] component especially is desirable is 3 - 20 
part . 

[0072] 

When proportion of [C ] component is under 1 part , antistatic 
property being the unsatisfactory , when it exceeds 25 part , 
being uneconomic , at same time the heat distortion 
temperature it decreases. 

Range where [C ] component especially is desirable is 3 - 20 
part . 

[0073] 

Furthermore, it is possible to jointly use (meth ) acrylamide 
copolymer and the(meth ) acrylic acid ester copolymer 
regarding [C ] component . 

[0074] 

blending method of [A ] component - [C ] component which 
you inscribed is as follows. 

Making use of single screw , or twin screw extruder , or 
pressure kneader etc it makes the composition with [A ] 
component , [B ] component and kneading [C ] component 
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[0075] 

*fSBJ<D&Qj2S14®ll§l*, [B]J«^i:[C]fi)c^ 
j&<«»ttlcf*fflUT«:h.fc1lt«l«JtttS*W 
U LA^ts [B]fit»*<§5»<EifOlC*ll»l=* 

[0076] 
[MM] 

**ffll=J3lf4[B]l*#iLTttffl-f4*ma 
JiiT©J:9lcLr«J6Lfc. 

[0077] 

SiiStfiJ l(7K'JX-T-;UX^x;i/75K[B-a]<7)S!! 

CWB8Lfc7-f 6-6 J£(AH tt)10 ft*. »¥ 
iS^fitf 600 (D7K'JX^U>^U=l-;U 72.4 

»fc*i;7s?e>ai 17.6 gu^snbi»±»j(Sp D B 

*:-OW!f/?*X 1098. ^/ W-f 4f-(1*)$ll)0.2 
»*5 *tf=IHb7>^>«l» 0.05 

ga;uu#>«#j|£fl|;ifcKjS8*i::tt& 

*K HJWftLT 240 degCT? 40 
LTaiW<E«SJl»*i:Lfc*, 260 deg C, 
0.5mmHg 1*LT<D£#T* 6 fl#IHK&U ! 



x;UXX-T;U75K[B-a](*fi i l I ^^ : f-S 
85,000)£MKLfc. 

[0078] 

tt&ffl 2(jK';x-T^75K[B-b]a>«i6) 

4,000 Jx^u>^'jn-;u 

4?KUx^U>y«Ja-jl/i?75>*»fc. 



under the heating and melting . 

Or, beforehand 2 component among [A ] component ~ [C ] 
component , especially mixing[B ] component and [C ] 
component , after making master batch , it mixes the 
remaining to this, furthermore kneading or is possible to apply 
to the injection molding machine or other molding machine 
that way. 

[0075] 

thermoplastic resin of this invention , [B ] component and [C ] 
component operating the synergistic , shows antistatic 
property which is superior, shows impact resistance 
wherefurthermore, [B ] component works in impact or other 
stress relaxation , is superior because ofthis. 

[0076] 

(Working Example(s)] 

It produced copolymer which you use, as [B ] component in 
this invention likebelow. 

[0077] 

Production Example 1 (Production of polyetherester amide 
[B-a]) 

nylon 6 -6salt which is manufactured beforehand from 
hexamethylene diamine and the adipic acid (AHsalt ) 10 part , 
number average molecular weight antioxidant 
(tradename :Irganox 1098, Ciba-Geigy Japan Limited make) 
with 0.2 part and antimony trioxide catalyst 0.05 part 
inserting polyethylene glycol 72.4 part and adipic acid 17.6 
part of 600 in reactor which has helical ribbon stirrer blade , 
the nitrogen substitution doing and 40 min heat and stir doing 
with 240 deg C after making transparent uniform solution ,6 
hours you polymerized with condition of 260 deg C, 
0.5mmHg or less , acquired the viscous colorless, transparent 
molten polymer . 

polymer on cooling belt it discharges in gut , pelletize does 
the polyetherester amide [B-a ] (weight average molecular 
weight 85,000 ) of pellet was manufactured with . 



[0078] 

Production Example 2 (Production of polyether amide [B-b ]) 

acrylonitrile reacting to polyethylene glycol of number 
average molecular weight 4,000, it acquired polyethylene 
glycol diamine where both ends is amino group furthermore 
by doing hydrogenation reaction , 

It reacted salt this and terephthalic acid with conventional 
method , acquired 40% aqueous solution of polyethylene 
glycol diammonium terephthalate . 
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[0079] 

a«ftlC±|E 40%<DtK'Jx^U>^U=i-;Uv 
7>^E-^Axly^b-h7KJ§^ 200 9k*? 
□7^^A 102 » % 40%^*-9-^b>S?7>* 

1 10 deg C *T?±#U 80%JlSl-;l^Lfco 



[0080] 



<D*kN 2 §&LT120 degClC±SU 1,3,5-MJ 
^;U-2A6-h , j(3,5-v-t-^5 1 ;U-tKP^rV'<> 

245 deg C *"C^;gLfc 0 

245 deg C V 10 B#IM£U ttSTfBWtiSK'J 

[0081] 

»6*ifc*'J-7-*[B^i]tH«lcL. ^U^htt 
©tK'Jx— rJU7SK[B4>](«»^ifi»^« 
43,000)£lfl|«Lfc o 

[0082] 

SagflJ 3(#Ux— fiHXf;KB-c](DS2) 
xb7*;U» 34.9flk 1,4-^*$?*— 32.7 Slk 

2,000 0)7t?'Jx^i/>yua-;u 
56.3 $15. TK5^U***-h 0.05 ffifefctfli 

*K N 2 f?ffltvT 220 deg C T* 2 B$H5JS$'t!- 
[0083] 

*JU***— h 0.05 ffiS£&l)DU 250 deg C T? 
0.5mmHg lilT©*^ 3 B* Rilfi^Lfc. 

fi£«7«. [B*]fcH«l=LT*U*htt«># 

'ji-f;nxf;KB-c](M¥iS»?i 

65,000)£H»Lfc. 
[0084] 

ISigfl] 4(5|«ijx— rJU75KV5K©[B-d]©« 
fc 500ml (D-tr/ <9^U79Xalc, /K'J^+vx 

*U>?ij3--JKBWJ$l5i^» 2010)144g.& 
*MJ*Uyl*» 13.7g, ±Zfn=?Wl* 68.2g fc£ 
l/7KU(2,2,4.h«J^ ; ? L ;U-l,2-i;tKn^r>"J>)(K 



[0079] 

After throwing polyethylene glycol diammonium 
terephthalate aqueous solution 200 part , caprolactam 102 
part , 40%hexamethylene diammonium adipate aqueous 
solution 16 part description above 40% to concentration 
kettle , it roseto 1 10 deg C, concentrated in 80% 
concentration . 

[0080] 

Consequently above-mentioned concentrated solution it 
moved to polymerization vessel . 

After, N<sub>2</sub> substituting, it rose in 120 deg C, 1, 3 
and 5 -trimethyl -2,4,6-tri 10 part after adding (3 and 5 
-di-t-butyl -hydroxy benzyl ) benzene and, heat and stir it did 
temperature rise didto 245 deg C. 

10 hours you polymerized with 245 deg C, acquired 
transparent polymer with the viscous . 

[0081] 

polymer which it acquires [B-a ] with was made similar, 
polyether amide [B-b ] (weight average molecular weight 
43,000 )of pellet was manufactured. 

[0082] 

Production Example 3 (Production of polyetherester [B-c ]) 

polyethylene glycol 56.3 part , tetrabutyl titanate 0.05 part and 
antioxidant of terephthalic acid 34.9 part , 1,4- pig diol 32.7 
part , number average molecular weight 2,000 
(tradename :Irganox 1010 , Ciba-Geigy Japan Limited make) 
you inserted 0.2 part in the esterification reaction can , 2 
hours reacted with 220 deg C under 
N<sub>2</sub>atmosphere . 

[0083] 

Next, reaction mixture , after moving to polymerization 
vessel , it added tetrabutyl titanate 0.05 part , with250 deg C 3 
hours polymerized with condition of 0.5 mmHg or less . 

polyetherester [B-c ] (weight average molecular weight 
65,000 ) of pellet was manufactured after polymerization 
termination , [B-a ] withto similar. 

[0084] 

Production Example 4 (Production of [B-d ] of polyether 
amide imide ) 

While in [separapurufurasuko ] of 500 ml which install 
stirrer , nitrogen inlet and outlet tube ,polyoxyethylene glycol 
(number average molecular weight 2010 ) 144 g, trimellitic 
anhydride 13.7g, caprolactam 68. 2g and poly (2, 2 and 4 
-trimethyl -1,2- dihydro quinoline ) (antioxidant , 
tradename :Nocrack 224, Ouchi Shinko Chemical Industrial 
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:£(}*)§i)0.4g £tt&*K 100 deg CX'frZtH 
fctfb 30 »M lTorr JUTlcMELTflftTKLf-o 



&l*T\ 60ml/^T'3iEL^6<t> 260 deg C 

[0085] 

*lvC,*h9?*;i'*$*— h 0.4g £;SJjnL. 
lTorrlcMELT. 7B$f?afi£LT;jfcflfe&BJl<Z) 
^';x-^;U7SK'T5h*[B-d](afi¥K)^^ft 
54,000)^#fc o 



[0086] 



^l/^b^>[B-e]0)®iig) 



HS^tt^ft 1,200 OtH'Jx^U^^'^-^ 
300g *^'J*;U'j7|?>a#MI€fl|ifcS(6S» 
l=tt&*K 100 deg C\ lmmHg-C30»raMElC 
UK*Lfc. 

[0087] 

VS/7*-h 53.3g *»^lca(TLfc. 
*J»l=J:*aiS©±** t 150 deg C £fia.fcl* 

«t»7« 150 deg c t? i ttmatreijiit. & 

ffl^TK'jx-x^^u^^TK'Jv-p-eKM*^ 

32,000)£*#*:. 

[0088] 

§¥j£0l 6(7tf'jx^b:/***>K-xtr*Q;ufcK'j 

^#fi£ft[B-f]0)ffi!jt) 

30 u-vh;u<7)^--h^b-^ic, hJH>/^* 
>(55/45 fifiit)iokg, xe^n;utK'j> 
0.25kg, X^bl/fr+IMK 0.5kg £tt&A/£ 
L<EA<€> 90 deg C ICJJD&L. 
2.5kg/cm 2 IdtftUfc. 

[0089] 

tt&iLTTHz^T-lzhMMJxf^UT^Sx 
^A=0.25(^JI/ft)0.05kg t?h;H> 3kg £ 
&$a£ft< 1 10 deg C £ffl*fcl**5«BWIc 

[0090] 

" - * "*( 20/80(~ "•'))•"*- - 



Co. Ltd. (DB 69-088-8334 ) Ltd. make) inserting 0.4 
g,stirring with 100 deg C vacuum doing in 30 min lTorr or 
less , dehydration il did. 

Next, while letting flow nitrogen with 60 ml per minute , 
temperature rise it did in260 deg C, after doing 4 hours 
polymerization, with same temperature itremoved unreacted 
caprolactam in outside the system gradually to vacuum . 

[0085] 

Next, adding tetrabutyl titanate 0.4g, vacuum doing in 1 Torr , 
7 hours polymerizing it acquired polyether amide imide [B-d ] 
(weight average molecular weight 54,000 ) of pale yellow 
transparent . 

[0086] 

Production Example 5 (Production of polyether urethane 
[B-e]) 

You inserted polyethylene glycol 300g of number average 
molecular weight 1 ,200 in reactor which has helical ribbon 
agitation blade ,with 100 deg C, ImmHg made 30 min 
vacuum and dehydration did. 

[0087] 

Consequently, under nitrogen stream isophorone diisocyanate 
53.3g was dripped gradually with the same temperature . 

Requiring 3 hours with kind of velocity where rise of 
temperature doesnot exceed 1 50 deg C with heat emission , it 
dripped. 

1 hour agitation was continued with 1 50 deg C after end of 
dropping addition , the viscous polyether urethane polymer 
[B-e ] (weight average molecular weight 32,000 ) was 
acquired. 

[0088] 

Production Example 6 (Production of polyethylene oxide 
-epichlorohydrin copolymer [B-f ]) 

While in autoclave of 30 liter , toluene /heptane (55/45 weight 
ratio ) after inserting 10 kg , epichlorohydrin 0.25kg , 
ethylene oxide 0.5kg ,agitating contents , while heating to 90 
deg C, reflux doing itmaintained pressure in 2.5 kg/cm 
<sup>2</sup>. 

[0089] 

acetylacetone /triethyl aluminum =0.25 (mole ratio ) toluene 
3kg which includes 0.05 kg in order for the reaction 
temperature not to exceed 1 10 deg C, was added to stepwise 
as catalyst . 

[0090] 

After addition ending of catalyst , epichlorohydrin /ethylene 
id ( 20/80 ( i h i )) i d i d d 
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* * -> K (=20/80( m fi it )) ;S £ ^ y -7 - £ 
0.78kg/B#<DgJt-e 4 BtraicMyttsaAU:. 

jS, ^0)llfi£J£jSJt£ 1 10 deg C Icftofco 
jl^/T-^SAife 1 10 deg C 1 B$Rf] 

Wr»L.*i^.-fV3fp/</-;b o.3kg £Jn 

[0091] 

SL 60 deg c -cJiffittjiLr*y X^l/>*^> 
K-xe^p;utKy>*«#»[B-f]*»fco 

[0092] 

t 0 $p;ufcKY>©J£$(MJ£)=75/25* gpc m 

mz&zmm*®#*& 72,000 -e&ofco 

[0093] 

**WI=fclt*[qj*»tLTffll^fc(y4i)7^U 
[0094] 

M&fll 7(T(7U;U75K**a^i*[C-a]©» 
S) 

1 "J^hJbfl) 4 VUl^Ts 
U|C % ^rvb> 400mLX^L/>-7^ , j;U®X^ 

ft 0 x^u>/T^'J;U^x^;u/7>7'j 
=93/3/4)150g *><fe^/^h;i/X>X;U*>^ 

i.og*tta^. 

[0095] 

*|C, N,N-2?^;U75/^P fcf ;U7£> 2 1 . 1 g * 
tt&*.**Jb/ta£ffllvc 140 deg C iCftlM 

KftiU cFblC, 140 deg C U 17 B$M5J£U 
*tf±J*Lft<fty*©**^A&Jh#<ft* 
*-C73Kfcfifc«HILfc. 

[0096] 

if^ftt-SJfctl 458g * 80 deg C $T»tfPU * 
0fifcB*#Hcj*TP-h*&a^fl:WU 
28.7g£ 1 »IBAMtT»^lcaTLfc. 

cky filCSS* 90 deg C (c$S#Lfco 



oxide (= 20/80 (weight ratio )) mixed monomer it extended 
to4 hours with velocity of 0.78 kg/hr and weighing filled. 

Furthermore, reaction temperature at this time was maintained 
at 110 deg C. 

After filling mixed monomer furthermore 1 hour you 
polymerized with 1 10 deg C and cooled. 

polymer of slurry which it acquires was moved to vessel of 30 
liter , polymerization was stopped next, including isopropanol 
0.3kg. 

[0091] 

It filtered polymer which it acquires, after twice washing, the 
vacuum drying doing with 60 deg C with heptane , it acquired 
polyethylene oxide -epichlorohydrin copolymer [B-f ]. 

[0092] 

Result of analysis, ratio of ethylene oxide /epichlorohydrin in 
copolymer (weight ratio ) = 75/25, itwas a weight average 
molecular weight 72,000 with GPC measurement . 

[0093] 

It produced (meth ) acrylamide copolymer , (meth ) acrylic 
acid ester copolymer which it uses as [C ] component in this 
invention like below. 

[0094] 

Production Example 7 (Production of acrylamide copolymer 
[C-a]) 

In 4 -neck flask , xylene 400ml , ethylene -ethyl acrylate 
-acrylic acid copolymer of 1 liter which has thermometer , 
stirrer , dropping funnel and Dean-Stark trap (It has arranged 
into irregular . ethylene /ethyl acrylate /acrylic acid 
=93/3/4 )150 g and p-toluenesulfonic acid l.Og were inserted. 



[0095] 

Until next, you insert N,N- dimethylaminopropyl amine 
2 1 . lg, you heat to 1 40 deg C making use of oil bath , you 
remove water which is formed in continuous with the 
azeotropic boiling of xylene , furthermore, 17 hours react with 
140 deg C, thewater stops forming and azeotropic boiling of 
water stops being recognizedjt continued amidation reaction . 

[0096] 

It cooled reaction product 458g which it acquires to 80 deg C, 
in reaction mixture 1 hour applied methyl iodide 28. 7g from 
dropping funnel and dripped gradually. 

At this time, it could recognize heat emission , but reaction 
temperature wasmaintained in 90 deg C by cooling. 
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;*ST$I7^, 100 deg C T* 4 B$fffl&J$fifl5£fT 

;u*^&AU ±i«Lfca»ft*l§|J|JL 

19,400)£»iiLfco 
[0097] 

8(7^U^ixXfi^fti^f*[C-b] 

zjIC. h;ux> 400mkx^b>-7£'J;H£x^ 

£ 0 x*u>/7*y ;uKx^;u/7*'J;i/K 
=93/3/4)150g *><J:tf /^h;UX>7jU*>|£ 
l.Og *tfc&A//£o 

[0098] 

jfeic % N f N-$/^5 1 ;u75y^a/</— ;u 21. ig £ 

tta^t-f^tt$ffl^T110 deg CICJP^ 
lc|**U * &lc % 1 10 deg C V 5 B$M£{&U 7k 

[0099] 

t#^ttfcJ5PE^ 460g £ 80 deg C £T*;t*PU -t 
28.7g£ 1 B*MAM*Ttt*lC»TLfc. 

com, *»*<B«>e)*tfcA<, ^a-r^ctic 
cfcyfijcsas* 90 deg c iztmLtzo 

35TH78L 100 deg C T* 4 WB1&mRZ*ft 

Z©cfcaicLTf»&ttfcK(S»**a©^y- 

LT7^yjUl£xx^U&#»£tt(«fi¥fcJ 
#*a 18,500)£«SLfco 

[0100] 

9~15([C-cHC~i])<*>Si£) 

±KLfc»i&« 7[C-a], 8£ffl 8[C-b]tH«lC 
LT\ (>*)7^'j;U75K**a*l*, (>*)7* 

y;mx^x^**a*#ac-cHcw])t«a 

[0101] 

[* 1]IC, ±fSSUi£tfl 7-15 Vmtz(**)7W)\, 

Hxx^usaa^tt. (**)7*y ^utsks 

*a^(*[C-aHC-i]<D#«IJi*ttirfcM+S 



After end of dropping addition , 4 hours ripening reaction 
were done with 100 deg C. 

It threw reaction product which it acquires in this way to in 
methanol of large amount , recovering and drying precipitate 
which is formed, itproduced acrylamide copolymer (weight 
average molecular weight 19,400 ). 

[0097] 

Production Example 8 (Production of acrylic acid ester 
copolymer [C-b ]) 

In 4 -neck flask , toluene 400ml , ethylene -ethyl acrylate 
-acrylic acid copolymer of 1 liter which has thermometer , 
stirrer , dropping funnel and Dean-Stark trap (It has arranged 
into irregular . ethylene /ethyl acrylate /acrylic acid 
=93/3/4 )1 50 g and p-toluenesulfonic acid l.Og were inserted. 



[0098] 

Until next, you insert N,N- dimethylamino propanol 21 . lg, 
you heat to 1 10 deg C making use of oil bath , you remove 
water which is formed in continuous with the azeotropic 
boiling of xylene , furthermore, 5 hours react with 1 10 deg C, 
thewater stops forming and azeotropic boiling of water stops 
being recognized,it continued esterification reaction . 

[0099] 

It cooled reaction product 460g which it acquires to 80 deg C, 
in reaction mixture 1 hour applied methyl iodide 28. 7g from 
dropping funnel and dripped gradually. 

At this time, it could recognize heat emission , but reaction 
temperature wasmaintained in 90 cleg C by cooling. 

After end of dropping addition , 4 hours ripening reaction 
were done with 1 00 deg C. 

It threw reaction product which it acquires in this way to in 
methanol of large amount , recovering and drying precipitate 
which is formed, itproduced acrylic acid ester copolymer 
(weight average molecular weight 1 8,500 ). 

[0100] 

Production of Production Example 9—1 5 ([C-c ] - [C~i ])) 

(meth ) acrylamide copolymer , (meth ) acrylic acid ester 
copolymer ([C-c ] - [C~i ]) was produced Production Example 
7 which youinscribed [C-a ], Production Example 8 [C-b ] 
with to similar. 

[0101] 

In [Table 1 ], (meth ) acrylic acid ester copolymer , (meth ) 
acrylamide copolymer which is acquired 
withabove-mentioned Production Example 7-15 [C-a ] - 
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R'~R\ X» Y, 3fel^lC#^ig^{4(DS$^JHt R<sup>l</sup>~R<sup>8</sup>, X, Y, in each structural 
"C^^"„ unit of [C-i ] andquantity of each structural unit is shown with 

mole ratio . 

[0102] [0102] 
[Si] [Table 1] 
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[0103] [0103] 
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[0104] 

(Hipershot3000,«raifcEBf8)Sfflt^T»IIL» 
[0105] 

[a 2] 



Working Example 1-9 and Comparative Example 1-6 

It combined at ratio which states [C ] component which is 
acquiredwith [B ] component , Production Example 7-15 
which is acquired with Production Example 1-6 and 
thermoplastic resin ([A ] component )which is stated in 
below-mentioned [Table 2 ], in same chart, itmelted making 
use of twin screw extruder (ICRCkneader , Kurimoto iron 
dockyard make), kneaded and pelletizing did. 

[0104] 

Next, pellet which is acquired was processed making use of 
the injection molding machine (hip ershot3000,Niigata 
Engineering Co. Ltd. (DB 69-053-5539 ) make), molded 
article was acquired. 

[0105] 

[Table 2] 





( A ) 


( B ) £ 


( C ) J£ » 


ft Jg £! cao 


a mi tm 


U $3 


mm-%i#ir&\ cao j 


mm 


P P j 1 00 


[B-a] j 5 


[C-a] 


1 9, 400 j 5 


mm 2 


1 P E ! 1 00 


[B-a] j 5 


[C-b] 


1 8. 500 j 7. 5 


mm 3 


ABS ; 100 


LB-b] j 3 


CC-c] 


3 2, 50 0 ! 1 5 




p p 


1 0 0 


[B-c] j 5 


CC-d] 


1 3. 0 0 0 | 7. 5 


mm 5 


P A 


100 


[B-d] 




[C-e] j 4. 0 00 | 3 


mm 6 


PBT 


100 


[B-e] 


jio 


[C-f] ! 1 8. 9 0 0 | 5 


mm 


P c 


100 


CB-f] 


7. 5 


[C-g] | 2 6, 5 00 | 5 


mm 


P s 


100 


[B-a] 


5 


[C-h] j 1 5. 0 0 0 | 2 


mm 


ABS 


100 


[B-a] 


5 


[C- 1] j 9. 2 0 0 | 5 


mm 


P P 


100 






[C-a] | 


1 9, 4 0 0 ! 5 


mm 2 


P P 


100 


[B-a] 


5 






mm 


ABS 


100 






[C-c] | 


3 2. 5 0 0 i 1 5 


mm a 


ABS 


10 0 


[B-b] 


3 




mm 5 


P S 


100 






[C-h] j 1 5, 0 0 0 I 2 


mm 6 


P S 


100 


[B-a] | 


5 


_ ! 



t p p > #'J7o* , l>> ffidbWiJ ME-230 

< p E > BSW'i^i' =3Kttf 3f^»;ifHD JV070S 
(ABS) ABStiMl W^a> Ha97^T 

CPA) «U7*K6-6 «fb« U**- 1 300S 

<PBT> PBTfctfg JSP J&UPBT1401 

< p C) tt4£Sttfi# ^d>a-300O 

< p s > HIPS C"-f-f>/«*MU;i*U» «FB|MI# -x**b>H-65 
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[0107] 

cfcy^ofco 



■Tft^.JS»KKJt* 20 deg C,30%RH(ffl 
*t;SJt)Sfcl*20 deg C, 60%RH <DftttTlC24 

b# ntkstt, (flow □ «» jmb9t»l *a$fe^^ 

R-503 S*ffll^T«iBBW»taffl*3HSLfc. 



[0108] 

*«i»jhtta>tt«tt©MttBiTa>amcff 

■fftJbt. BE»K«fr* 40 deg C (D-fr- 

V 14 Hmx-5?>^Lfc8Hc. *0>g®£2fc#J 

£\ -tOft 20 deg C, 60%RH ©SHft+r 24 

»»[l3]l:ffE«. 

[0109] 

3 RfiS1±a>Rfl 
iCcfcyff^ofc(jis k-7i io izmu)o 

[0110] 
[S3] 



1994-8-30 

[0106] 

retention and 3 impact resistance of 1 antistatic property , 2 
evaluation were done is acquiredmaking use of molded article 
which with description above. 

[0107] 

evaluation of 1 antistatic property 

It did evaluation of antistatic property , with measurement of 
surface specific resistance . 

measurement method of surface specific resistance is as 
follows. 

namely, molded test piece 20 deg C, 30%RH (relative 
humidity ) or surface specific resistance was measured under 
condition of 20 deg C, 60%RH 24 hours leaving later, making 
use Ltd. Kawaguchi Denki Seisakusho make and of thesuper 
insulating R-50type 3 . 

Result is stated in [Table 3 ]. 

[0108] 

evaluation of retention of 2 antistatic property 

It did evaluation of retention of antistatic property to as 
follows. 

In oven of 40 deg C 14 day aging after doing, in satisfactory 
aflerwashing, with deionized water it rinsed namely, molded 
test piece in satisfactory making use of Mama Lemon (Lion 
Corp. (DB 69-055-2757 ) make) aqueous solution with 
surface as detergent , after that 24 hours left in atmosphere of 
20 deg C, 60%RH, measured surface specific resistance with 
theaforementioned method . 

Result is inscribed to [Table 3 ]. 

[0109] 

evaluation of 3 impact resistance 

It did evaluation of impact resistance , with measurement of 
Izod impact strength (It conforms to J IS K-71 10 ). 

Result is inscribed to [Table 3 ]. 

[0110] 

[Table 3] 
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/ 

mm 


lilt S1a ( Q ) 


Kf SB? w a 

or fla * ii 


30XRH 


6 0 %RH 


56 IF S 

6 0 %RH 


7 t '/ , I KB A 

(Kgf • eo/co} 


s m mi 


5. 8X10 10 


3. 6X10 10 


5. 6X10 10 


2. 51 


mm 


4. 2x1 0 10 


2. 3X1 0 1 0 


3. 2X10 10 


9. 2 3 


m m m 


8. 9xl0 10 


4. 3xl0 10 


5. lxio 10 


3 5. 3 0 


mmm* 


6. 9X10 10 


5. 8 x 1 0 1 0 


6. 2x1 O 10 


2. 81 




4. 8X10 11 


3. lxi O 11 


3. 3x1 O 11 


7. 8 5 


mm me 


7. 3x 1 0 1 0 


5. 8X1 O 10 


6. 2X10 10 


5. 89 


mmm 


4. 8X10 1 1 


2. 2xl O 11 


2. 8X10 11 


8 2. 80 


mm m8 


7. 6x1 0 1 1 


5. 8X10 11 


6. 2X1 O 11 


8. 10 


nmm 


6. 2X1 0 1 0 


3. 5X10 10 


3. 7X10 10 


41. 90 


It KMl 


7. 9X10 11 


5. 8X1 O 11 


8. lxio 11 


0. 9 1 


Jfc ««I2 


8. 6xl0 12 


7. 2X1 O 12 


8. 9X10 12 


2. 40 


it ttff(3 


1. 3X10 11 


7. 8xi 0 10 


7. 6X10 10 


14. 40 




6. 3xl O 1 4 


1. 8x10 13 


6. 8xl0 14 


34. 20 




1. 4X1 0 1 2 


8. 9X10 11 


8. 2X10 11 


3. 24 


Jt ««6 


9. lxi 0 1 2 


7. 6X10 12 


7. 7xl0 12 


7. 52 



[0111] 

*y=, h««4i=b8lti*, tt$tm u 2 tn«g 

mm s ©7-fyvHf»flittt»r*iid6b^* 
[B]«»fl>aini=j:y*«i=fii±LTi^ 

[0112] 

[fSH(&8b3l] 



[0111] 

As been clear from [Table 3 ], molded article which is 
acquired with thermoplastic resin composition of this 
invention shows antistatic property which is superior, this 
antistatic property does notbecome weak for most part even 
with washing. 

In addition, if Izod impact value of Comparative Example 1, 2 
and Working Example 1, Comparative Example 3, 4 and 
Working Example 3, Comparative Example 5, 6 and Working 
Example 8 is compared in regard to impact resistance , as 
understood, greatly it has improved with addition of [B ] 
component . 

[0112] 

[Effects of the Invention] 

By thermoplastic resin composition of this invention , 
antistatic effect and retention and resin molding where impact 
resistance is superior together are obtained. 
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